xi 


SESSION 1 
Pe 


21 


27, 


SESSION 2 
40 


49 


63 


75 


83 


Contents 


Conference Committee 


INDUSTRIAL EMISSIONS MONITORING BY OPTICAL METHODS 


Fugitive emission monitoring with open-path FTIR at Times Beach, Missouri, city park 
[3534-01] 
R. Taylor, J. Brunnert, Missouri Dept. of Natural Resources 


Monitoring of CO flare emissions using open-path Fourier transform infrared technology 
[3534-02] 

J. O. Zwicker, Remote Sensing Air, Inc.; E. Ringler, Polaris Cartography; R. H. Kagann, 
AIL Systems Inc. 


Semiconductor process tool effluent characterization using extractive FTIR with fast data 
acquisition [3534-98] 
C. T. Laush, Radian International 


Use of open-path FTIR monitoring for emission rate assessment of industrial area sources 
during winter conditions [3534-04] 

R. J. Kricks, RJK Consulting; J. A. Keely; R. L. Spellicy, Unisearch Associates Inc.; S. H. Perry, 
Kassay Field Services, Inc. 


ADVANCED MONITORING SYSTEMS 


Development of a fiber optic REMPI probe for environmental contaminants [3534-06] 
B. M. Cullum, S. M. Angel, Univ. of South Carolina 


Advanced strategies for spatially resolved analyte mapping with distributed fiber optic 
sensors for environmental and process applications [3534-08] 

R. A. Potyrailo, General Electric Corporate Research and Development; G. M. Hieftje, 
Indiana Univ. 


Speciation of complex organic contaminants with Raman spectroscopy [3534-09] 
R. T. Bishop, J. C. D'Angelo, T. W. Collette, U.S. Environmental Protection Agency 


Advantages of the coherent anti-Stokes Raman scattering (CARS) in environmental monitoring 


and industrial process control [3534-10] 
E. Voss, T. de Vries, H. Darpel, A. Anders, Univ. of Hannover (Germany) 


Two-dimensional fluorescence spectroscopy for application in biotechnology [3534-11] 

C. Lindemann, Univ. of Hannover (Germany) and DELTA Light&Optics (Denmark); S$. Marose, 
T. H. Scheper, Univ. of Hannover (Germany); H. O. Nielsen, DELTA Light&Optics (Denmark); 
B. Hitzmann, K.-H. Belgardt, Univ. of Hannover (Germany) 


SESSION 3 
92 


100 


105 


114 


SESSION 4 
126 


133 


140 


150 


162 


SESSION 5 
176 


187 


ADVANCED SENSING AND REMEDIATION 


Field applications of a portable luminoscope for hazardous screening [3534-103] 
G. J. Hyfantis, Jr., W. Watts, T. P. Finnegan, Environmental Systems Corp. 


Optical detection of DNA damage [3534-15] 
K. R. Rogers, A. Apostol, J}. Cembrano, U.S. Environmental Protection Agency 


Microwave-assisted photodegradation of pollutants [3534-16] 
L. Campanella, R. Cresti, M. P. Sammartino, G. Visco, Univ. of Rome La Sapienza (Italy) 


Photoacoustic spectroscopic studies of polycyclic aromatic hydrocarbons [3534-17] 
Z.H. Zaidi, P. Kumar, Jamia Millia Islamia (India); R. K. Garg, National Physical Lab. (India) 


AMBIENT AIR MONITORING BY OPTICAL METHODS 


Ambient gaseous leak detection using radial scanning computed tomography and optical 
remote sensing [3534-18] 
R. A. Hashmonay, M. G. Yost, C.-F. Wu, Univ. of Washington 


Open-path FTIR ozone measurements in Korea [3534-19] 

W. T. Walter, AIL Systems Inc. and Laser Consultants, Inc.; S. H. Perry, AIL Systems Inc. 
and Kassay Field Services, Inc.; J.-S. Han, C.-J. Park, National Institute of Environmental 
Research (Korea) 


Open-path FTIR measurement of criteria pollutants and other ambient species in an industrial 
city [3534-20] 

R. H. Kagann, C. D. Wang, AIL Systems Inc.; K.-L. Chang, C.-H. Lu, Le and Der Co. 

Ltd. (Taiwan) 


OP-FTIR monitoring for ammonia emissions in the San Joaquin Valley [3534-21] 
J. O. Zwicker, Remote Sensing Air, Inc.; E. Ringler, Polaris Cartography; T. Waldron, 
MetAssociates; D. Coe, Sonoma Technology, Inc. 


First results of ambient air measurements with different remote sensing systems over a lake 
in Germany [3534-22] 

T. Lamp, A. Ropertz, K. Weber, G. van Haren, Univ. of Applied Sciences of Diisseldorf 
(Germany); A. Fischer, Institut fiir Luft- und Kaltetechnik Gemeinniitzige Gesellschaft 

mbH (Germany) 


ANALYTICAL ISSUES IN OPTICAL MONITORING 


Uncertainties in FTIR data due to a nonlinear response [3534-23] 
G. M. Russwurm, ManTech Environmental Technology, Inc.; W. J. Phillips, SpectraSoft 
Technology 


Understanding and applying open-path optical sensing data [3534-24] 
P. Virag, Roy F. Weston Inc.; R. J. Kricks, RJK Consulting 


194 


204 


212 


SESSION 6 
222 


234 


243 


251 


SESSION 7 
262 


271 


279 


Open-path FTIR data reduction algorithm with atmospheric absorption corrections: 
the NONLIN code [3534-25] 

W. J. Phillips, SpectraSoft Technology; G. M. Russwurm, ManTech Environmental 
Technology, Inc. 


Sample and data processing considerations for the NIST quantitative infrared database 
[3534-26] 

P. M. Chu, F. R. Guenther, G. C. Rhoderick, W. J. Lafferty, National Institute of Standards 
and Technology; W. J. Phillips, SpectraSoft Technology 


Emission rates of benzene and ammonia area sources determined by spectroscopic remote 
measurements and inverse dispersion modeling [3534-05] 

K. Schafer, S. M. Emeis, M. Stockhause, A. Sedimaier, H. Hoffmann, Fraunhofer-Institut 

for Atmospheric Environmental Research (Germany); G. Depta, A. Gronauer, Technical Univ. 
of Munich (Germany) 


WATER AND SUBSURFACE MONITORING 


Fiber optic NIR evanescent wave absorption sensor systems for in-situ monitoring of 
hydrocarbon compounds in waste and ground water [3534-29] 

J. Birck, Forschungszentrum Karlsruhe (Germany); P. Denter, Daimler-Benz AG (Germany); 
M. Mensch, K. Kramer, Forschungszentrum Karlsruhe (Germany); M. Scholz, Univ. 
Karlsruhe (Germany) 


Subsurface contaminant monitoring by laser excitation-emission matrix/cone penetrometer 
[3534-30] 
J. W. Pepper, Y.-M. Chen, A. O. Wright, J. E. Kenny, Tufts Univ. 


Online monitoring of waste water for aromatic hydrocarbons by UV derivative spectroscopy 
[3534-31] 
F. Vogt, M. Tacke, Fraunhofer-Institute for Physical Measurement Techniques (Germany) 


Hybrid electrochemical/microfluidic monitors for trace heavy metals [3534-33] 
M. T. Carter, E. D. Cravens, Eltron Research Inc. 


SPECIAL APPLICATIONS OF OPTICAL MONITORING 


Real-time monitoring of airborne metals [3534-34] 
M. E. Fraser, A. J. R. Hunter, S.J. Davis, Physical Sciences Inc. 


Real-time detection of airborne chemicals [3534-35] 
S. D. Hartenstein, P. L. Tremblay, M. O. Fryer, T. Kaser, Idaho National Engineering 
and Environmental Lab. 


Use of dispersion modeling and a differential optical absorption spectroscopy (DOAS) 
monitor for improving pollution prevention procedures around an industrial site [3534-37] 

D. Thomas, Environnement SA (France); V. Delmas, M. Bobbia, Air Normand (France); V. Tatry, 
INERIS (France); J. Moussafir, ARIA Technologies (France); J. Piquard, Environnement SA 
(France); D. Buty, ARIA Technologies (France); A. Coppalle, CORIA (France), T. Ménard, 
INERIS (France) 


290 Real-time monitoring of chlorinated aliphatic compounds in air using ion mobility 
spectrometry with photoemissive electron sources [3534-38] 
C. J. Walls, O. F. Swenson, North Dakota State Univ.; G. D. Gillispie, Dakota 
Technologies, Inc. 


SESSION 8 MONITORING TECHNOLOGIES FOR BURIED OBJECTS AND LANDMINES 


300 Hyperspectral IR polarimetry with applications in demining and unexploded ordnance 
detection [3534-39] 
H. E. Scott, $. H. Jones, F. J. lannarilli, K. Annen, Aerodyne Research, Inc. 


321 Hyperspectral imaging using AOTF and NIR sensing of buried objects and landmines 
[3534-40] 
J. Mobley, G. H. Miller, Oak Ridge National Lab.; P. M. Kasili, Oak Ridge National Lab. and 
Univ. of Tennessee/Knoxville; C. A. DiMarzio, Northeastern Univ.; T. Vo-Dinh, Oak Ridge 
National Lab. and Univ. of Tennessee/Knoxville 


328 Laser-induced acoustic imaging of underground objects [3534-41] 
W. Li, C. A. DiMarzio, S. W. McKnight, G. O. Sauermann, E. L. Miller, Northeastern Univ. 


337 Microwave-enhanced infrared thermography [3534-42] 
C. A. DiMarzio, C. M. Rappaport, W. Li, M. E. Kilmer, G. O. Sauermann, Northeastern Univ. 


343 Statistical sensor fusion analysis of near-IR polarimetric and thermal imagery 
for the detection of minelike targets [3534-43] 
R. A. Weisenseel, W. C. Karl, D. A. Castafion, Boston Univ.; C. A. DiMarzio, 
Northeastern Univ. 


SESSION 9 REMOTE AIR SENSING BASED ON LIDAR AND TOMOGRAPHY 


354 Concept for a crosswind Doppler lidar [3534-44] 
C. A. DiMarzio, Northeastern Univ.; D. O. Hogenboom, Northeastern Univ. and Textron 
Systems Division 


359 Fluorescence determination of pollutants and natural components in seawater from 
the onboard mobile lidar apparatus [3534-45] 
R. Barbini, F. Colao, R. Fantoni, A. Palucci, S. Ribezzo, ENEA Frascati (Italy) 


370 Remote sensing for gas plume monitoring using state-of-the-art infrared hyperspectral 
imaging [3534-46] 
M. Hinnrichs, Pacific Advanced Technology 


382 Optical tomographic scanning system for detection and monitoring [3534-47] 
K. Shahnazi, J. C. Gore, Yale Univ. 


393 Lidar for continuous monitoring of fugitive dust [3534-48] 
C. A. DiMarzio, Northeastern Univ.; G. D. Emmitt, Simpson Weather Associates 


399 Trends and future applications of optical remote sensing and computed tomography 
to map air contaminants [3534-49] 
L. A. Todd, Univ. of North Carolina/Chapel Hill; M. G. Yost, R. A. Hashmonay, Univ. 
of Washington 


405 


SESSION 10 
412 


420 


429 


437 


446 


SESSION 11 


456 


466 


478 


487 


496 


Simulation study for gaseous fluxes from an area source using computed tomography 
and optical remote sensing [3534-50] 


R. A. Hashmonay, M. G. Yost, Univ. of Washington; D. B. Harris, E. L. Thompson, 
U.S. Environmental Protection Agency 


MULTIANALYTE SENSORS FOR MONITORING THE EFFECTIVENESS OF BIOREMEDIATION 


Active voltammetric microsensors with neural signal processing [3534-51] 
M. C. Vogt, L. R. Skubal, Argonne National Lab. 


Development of a versatile organophosphorous-hydrolase-based assay for organophosphate 
pesticides [3534-52] 

K. R. Rogers, Y. Wang, U.S. Environmental Protection Agency; A. Mulchandani, 

P. Mulchandani, W. Chen, Univ. of California/Riverside 


Effective sensing approach for assessment and monitoring of in-situ biodegradation 
in a subsurface environment [3534-54] 
D. X. Li, Unocal Corp. 


Multiarray sensors for pesticides and toxic metals [3534-55] 
H. Xu, M. Masila, F. Yan, O. A. Sadik, SUNY/Binghamton 


Visualizing gene expression in situ [3534-56] 
R. S. Burlage, Oak Ridge National Lab. 


ADVANCED MONITORING TECHNOLOGIES FOR HEAVY METALS AND INORGANICS 


PH sensors based on luminescent ruthenium(II!) a-diimine complexes with 
diethylaminomethyl sensing groups (Invited Paper) [3534-57] 

W. Xu, J. MehIlmann, J. Rice, J. E. Collins, C. L. Fraser, J. N. Demas, Univ. of Virginia; 
B. A. DeGraff, James Madison Univ.; M. Bassetti, Univ. of Rome La Sapienza (Italy) 


Real-time calibrated microwave plasma mulitmetals emissions monitor [3534-58] 
P. P. Woskov, K. Hadidi, P. Thomas, K. Green, G. Flores, Massachusetts Institute of Technology 


AOTF-echelle spectrometer for air-ICP-AES continuous emission monitoring of heavy metals 


and actinides [3534-59] 
D. P. Baldwin, D. S. Zamzow, D. E. Eckels, U.S. Dept. of Energy Ames Lab./lowa State Univ.,; 
G. P. Miller, Mississippi State Univ. 


Photoluminescence and vibrational spectroscopic studies on weathered uranium oxides 
[3534-60] 

D. Eastwood, J. B. Martin, L. W. Burggraf, D. S. Rand, M. S. Zickafoose, Air Force Institute 
of Technology; D. L. Perry, Lawrence Berkeley National Lab. and Lawrence Livermore 
National Lab. 


UXO target detection using magnetometry and EM survey data [3534-61] 
S. L. Rose-Pehrsson, R. E. Shaffer, J. R. McDonald, H. H. Nelson, Naval Research Lab.; 
R. E. Grimm, T. A. Sprott, Blackhawk Geometrics 


vii 


SESSION 12 ADVANCED TECHNOLOGIES FOR RADIATION MONITORING 
510 Optical fibers for the application of a fiber radiation sensor [3534-63] 
P. Lu, X. Bao, Univ. of New Brunswick (Canada); N. Kulkarni, Saint John Regional Hospital 
(Canada); K. Brown, Univ. of New Brunswick (Canada) 
519 Signal expressions and initial design for a 3D ORAM radiation dosimeter reader [3534-64] 
J. Mobley, J. S. Bogard, Oak Ridge National Lab.; M. Moscovitch, Georgetown Univ.; 
T. Vo-Dinh, Oak Ridge National Lab. 
531 Optically stimulated luminescence dosimetry [3534-65] 
S. W. S. McKeever, Oklahoma State Univ. 
542 High-sensitivity thermoluminescence applied to environmental monitoring [3534-66] 
K. J. Velbeck, L. Zhang, J. E. Rotunda, Bicron; M. Moscovitch, Georgetown Univ. 
SESSION 13 ADVANCED LASER-BASED SPECTROSCOPIC TECHNIQUES 
554 Environmental analysis by laser-induced fluorescence detection on nano titer plates [3534-68] 
M. Hessling, J. |hlemann, D. Ebbecke, G. Marowsky, Laser-Lab. Gottingen e.V. (Germany) 
565 Applications of CE/LIF in environmental analysis using a frequency-doubled laser operating 
in the deep UV [3534-69] 
J. W. Farley, J. Glassman, Univ. of Nevada/Las Vegas; A. H. Grange, W. C. Brumley, 
U.S. Environmental Protection Agency 
567 Laser-induced fluorescence (LIF) and diffuse reflectance (DR) spectroscopy for the in-situ 
analysis of diesel-fuel-contaminated soils [3534-71] 
H.-G. Lo6hmannsrében, T. Roch, L. Schober, Univ. Erlangen-Nirnberg (Germany) 
5738 Supersonic jet spectroscopy for environmental analysis [3534-72] 
T. Imasaka, Kyushu Univ. (Japan) 
582 Locating spilled oil with airborne laser fluorosensors [3534-73] 
C. E. Brown, M. F. Fingas, R. D. Nelson, Environment Canada; J. V. Mullin, U.S. Minerals 
Management Service 
SESSION 14 POSTER PAPERS 
592 Characterization of laser-induced plasmas for fiber optic probes [3534-88] 
D.N. Stratis, K. L. Eland, S. M. Angel, Univ. of South Carolina 
601 Fiber optic laser-induced fluorescence excitation emission detector applied to flow injection 
analysis [3534-92] 
S. J. Hart, Nova Research, Inc.; G. J. Hall, J. E. Kenny, Tufts Univ. 
612 Enabling field spectroscopies [3534-93] 
S.J. Weeks, Special Technologies Lab./Bechtel Nevada 
614 


Vili 


Integrated optic chemical sensor for environmental monitoring [3534-97] 


J. G. Edwards, Photonic Sensor Systems, Inc.; D. P. Campbell, J. L. Moore, Georgia Tech 
Research Institute 


620 


631 


641 


647 


655 


663 


670 


677 


686 


694 
696 


Analysis of field data from the Duke Forest and Project OPTEX studies [3534-77] 
F. Lew, R. J. Paine, ENSR Corp.; J. O. Zwicker, Remote Sensing Air, Inc.; H. Feldman, American 
Petroleum Institute 


Fluorescence-based measurement of water-dissolved nitrate ions [3534-83] 
A. Sharma, N. J. Street, Univ. of North London (UK) 


Microbial analysis using Sharma's reaction [3534-85] 
Z. Ali, B. Hodson, J. Timmins, S. Keith, Univ. of Teesside (UK) 


Fiber optic SERS sensor for environmental monitoring [3534-86] 
D. L. Stokes, J. P. Alarie, V. Ananthanarayanan, T. Vo-Dinh, Oak Ridge National Lab. 


Automated characterization of weld defects detected by ultrasonic nondestructive testing 
[3534-89] 

N. Kopp, Univ. de Metz et Supélec (France) and Institut de Soudure (France); D. Chauveau, 
D. Flotté, Institut de Soudure (France); M. Lumbreras, Univ. de Metz et Supélec (France) 


Laser-induced fluorescence spectrometer based on solid state tunable color-center laser 
for heavy metal analysis [3534-76] 

T. T. Basiev, Yu. V. Orlovskii, V. V. Fedorov, O. K. Alimov, V. A. Panov, |. N. Vorob'ev, 
P. G. Zverev, V. V. Osiko, A. M. Prokhorov, General Physics Institute (Russia) 


Monitoring system for the study of autotrophic biofilms in bioremediation of polyaromatic 
compounds [3534-87] 
J. P. Alarie, A. Bruttig, G. H. Miller, W. Hill, T. Vo-Dinh, Oak Ridge National Lab. 


Real-time analysis of metals in stack gas using argon/air inductively coupled plasma with 
optical emission spectrometry [3534-96] 
G. A. Meyer, Thermo Jarrell Ash Corp.; M. D. Seltzer, Naval Air Warfare Ctr. 


Measurement of SO, and SO, using a tunable diode laser system [3534-99] 
T. A. Berkoff, J. C. Wormhoudt, R. C. Miake-Lye, Aerodyne Research, Inc. 


Addendum 
Author Index 


5 ee ee ae ee A ee | man a) 
¥ ane wre P| ) * cas ‘ eal u> ¥ : , q 
Mey ‘ _ bel ah ah x ; af 
oy eh eliag ee Pare “ 


eee elie = ne eed a . 7 
- anti 2 pie rep hit vos SrA tee Smet ne sen ole 
‘- wr Erg 


eg al ee 


; veer 
— t. alt Vi mine as DB yeet, 


My hates RA ree 
Sapietal nt sladien te vey 
fat 0h eworenatoaan mm 
aia) Hed, ovals 
: ay ae eee J > = <a 
evi pe aa be 9 coat) ater. wsres ae tay <4 ye os aos. = o 
ee Pas a) Vig ec iW Sf Feige aT | eS 


? 


ae Ss Kee appl 
Vealt ett A eS 


ey (PATA 


Conference Committee 


Conference Chairs 


Tuan Vo-Dinh, Oak Ridge National Laboratory 
Robert L. Spellicy, Unisearch Associates Inc. 


Program Committee 


Ishwar D. Aggarwal, Naval Research Laboratory 

James S. Bogard, Oak Ridge National Laboratory 

Robert S. Burlage, Oak Ridge National Laboratory 

Lee Ann Byrd, U.S. Environmental Protection Agency 

Luigi Campanella, University of Rome La Sapienza (Italy) 

Julia B. Cooper, Oak Ridge National Laboratory 

Charles A. DiMarzio, Northeastern University 

Joe J. Dlugosz, U.S. Environmental Protection Agency 

DeLyle Eastwood, Air Force Institute of Technology 

G. David Emmitt, Simpson Weather Associates, Inc. 

Ginter Gauglitz, Eberhard-Karls-Universitat Tubingen (Germany) 

W. Gopel, Eberhard-Karls-Universitat Tubingen (Germany) 

Totaro Imasaka, Kyushu University (Japan) 

Ryszard Jankowiak, U.S. Department of Energy Ames Laboratory/University 
of lowa 

Robert H. Kagann, AIL Systems Inc. 

Douglas A. Lane, Environment Canada 

A. Malinauskas, Oak Ridge National Laboratory 

Marko Moscovitch, Georgetown University 

Reinhard Niessner, Techncal University of Munich (Germany) 

Carey M. Rappaport, Northeastern University 

George M. Russwurm, ManTech Environmental Technology, Inc. 

Omowunmi A. Sadik, SUNY/Binghamton 

Alfredo Sanz-Medel, University of Oviedo (Spain) 

Thomas Helmut Scheper, University of Hannover (Germany) 

Ashutosh Sharma, University of North London (UK) 

William Vaughan, Remote Sensing Air, Inc. 

Stephan J. Weeks, Special Technologies Laboratory/Bechtel Nevada 

Thomas Wilbanks, Oak Ridge National Laboratory 

Otto S. Wolfbeis, Universitat Regensburg (Germany) 

Zahid H. Zaidi, Jamia Millia Islamia (India) 


Session Chairs 


1 Industrial Emissions Monitoring by Optical Methods 
Robert L. Spellicy, Unisearch Associates Inc. 
Pamela M. Chu, National Institute of Standards and Technology 


xi 


2 Advanced Monitoring Systems 
Tuan Vo-Dinh, Oak Ridge National Laboratory 
S. Michael Angel, University of South Carolina 


3 Advanced Sensing and Remediation 
Ashutosh Sharma, University of North London (UK) 
Luigi Campanella, University of Rome La Sapienza (Italy) 


4 Ambient Air Monitoring by Optical Methods 
Konradin Weber, University of Applied Sciences of Disseldorf (Germany) 
Robert H. Kagann, AIL Systems Inc. 


5 Analytical Issues in Optical Monitoring 
George M. Russwurm, ManTech Environmental Technology, Inc. 
William J. Phillips, SpectraSoft Technology 


6 Water and Subsurface Monitoring 
Joe J. Dlugosz, U.S. Environmental Protection Agency 
Herman E, Scott, Aerodyne Research, Inc. 


v3 Special Applications of Optical Monitoring 
William Vaughn, Remote Sensing Air, Inc. 
Robert J. Kricks, RJK Consulting 


8 Monitoring Technologies for Buried Objects and Landmines 
Carey M. Rappaport, Northeastern University 
Charles A. DiMarzio, Northeastern University 


9 Remote Air Sensing Based on Lidar and Tomography 
Charles A. DiMarzio, Northeastern University 
Lori A. Todd, University of North Carolina/Chapel Hill 


10 Multianalyte Sensors for Monitoring the Effectiveness of Bioremediation 
Omowunmi A. Sadik, SUNY/Binghamton 
Robert S. Burlage, Oak Ridge National Laboratory 


11 Advanced Monitoring Technologies for Heavy Metals and Inorganics 
DeLyle Eastwood, Air Force Institute of Technology 
James N. Demas, University of Virginia 


Ly Advanced Technologies for Radiation Monitoring 
James S. Bogard, Oak Ridge National Laboratory 
Gary Phillips, Naval Research Laboratory 


13 Advanced Laser-based Spectroscopic Techniques 


Totaro Imasaka, Kyushu University japan) 
Hans-Gerd Léhmannsrében, Universitat Erlangen-Niirnberg (Germany) 


xii 


